This work correlates time series of biological and physical variables to the marine viruses across trophic gradients within Arraial do Cabo upwelling system, Southeast of Brazil. The objective is to investigate the major controlling factors of virioplankton dynamics among different water masses. It was used an in situ and ex situ flow cytometry for accessing the plankton community. Viruses were highly correlated to bacteria and phytoplankton, but although the lack of direct correlation with physicals, upwelling turned out to be the main contributing factor to the highest values of viral abundance and virus:bacterial ratio.
INTRODUCTION
Nowadays, viruses are considered ubiquitous and ecologically important members of aquatic communities influencing biogeochemical cycles, community composition and horizontal gene transfer (18, 24, 38, 42) . The use of transmission electron microscopy (TEM) for investigating aquatic viruses were followed by the epifluorescence microscopy (EFM) combined with the development of a variety of highly fluorescent nucleic acid dyes. More recently, flow cytometry (FCM) emerged as a new method, because it is a faster technology for direct counts. There have only been a few studies comparing the efficiency of these different techniques (4, 11) , even though FCM has been reported to be 1 and 2 times more efficient (11, 26) . It has been successfully used to analyze and count microbial communities such as protist, small algae, bacteria and viruses (3, 14, 25, 27, 35) .
Currently, our best estimates range from ~3 X 10 6 viruses/ml in deep sea hydrothermal vent system (30) to ~10 8 /ml viruses in the more productive coastal waters. It is also known high viral concentration (10 6 -10 10 ) in marine surface sediments (16, 20) . Most of them are phages that infect bacteria but there is a diverse community infecting all other organisms (28, 38 ).
There are two major pathways of phage replication (43 In the lytic cycle, the phage genome replicates immediately after infection and release progeny during lysis of the host cell. In the lysogenic cycle, a temperate phage genome is integrated into the host chromosome where it is carried in a dormant form (prophage) for generations until induction of lytic cycle by environmental factors. Thus, lytic phage production depends on encouter rates between virus and host, whereas, lysogenic phage production depends on the number of lysogens in the community and the presence of an induction factor. Comparisons of metagenomic analysis between near shore sediment samples and previously sequenced seawater viral communities showed that certain phage phylogenetic groups were abundant in both marine communities, while others were under represented or absent
However, the factors influencing the dynamics of viral abundance in aquatic environments might be dependent upon complex interactions of both abiotic factors such as pressure, redox conditions, temperature, light effects, and biotic like host abundance, host metabolic rate, viral supply (2, 23, 46) .
The interaction between these factors and virus remains poorly understood. Many works have reported viruses along several environments and trophic conditions (44) , from oceanic (12) to neritic and estuary (22) , from euphotic and oxic surface to deep or anoxic waters since the tropics to the arctic (31) . To date, and to our knowledge, no work has ever been done in upwelling areas and this is why we present this preliminary investigation. So, the aim of this paper is to present the temporal abundance of viral community and its relationship with some biotic and abiotic variables at the Arraial do Cabo upwelling system.
MATERIALS AND METHODS

Studied areas
The Southwest Atlantic Ocean off Brazil is known by its oligotrophy due to the prevailing Brazil Current (BC) that runs southwards, carrying the Tropical Water (TW) from the vicinity of the Equator (19) . Moving in the bottom on the opposite direction, there is the cold South Atlantic Central Table 1 .
Flow Cytometry
Phytoplankton enumerations were performed in situ with ..., X n is the n x n matrix whose i,j entry is corr(X i ,X j ). temperatures and encreased salinities (see Table 1 Clustering the samples according Table 1 
Ecological Interpretation
Both (13) in lakes and (44) 
